FACILITY FORM 602

. ) A MODELT

TOR T

“Z SOCIAI SYSTEM FOR TEL MULTIMAN
LXTENDED DURATION SPACE 5%

»h

S. 3. Se..s, Ph.D.
Professor of Psychology and Direcior, Instituie of 3chavioral Research
Texas Christian University
rort Worm, Texas 76125 -
N E e 6ti-CC L

ABSTRACT

The condizions of isclation, confinement, and
other stresses to which extended dur_ation space
crews will be exposed are unprecedented and many
of the problems are not yet understood. Hypotheses-
directed towa. .. principles to optimize crew organi-
zation and adastation must be generated from pre-
sent knowledg . ZIxtrapolations might be attempted
from various ii:-e2rature sources of human experience
in extreme situations. However, the appropriate-~
ness of such ~-necralization depends on the system
similarity of ¢ various situational contexts to that
of the spacesh:». A model social system for such
microsocieties was constructed and system profiles
of eleven well known system patterns were compared
with that postulated for the extended duration space-—
ship, Greatest similarity was found for submarines,
expioration parties, naval ships and bomber crews,
and least for shipwrecks and disasters, industrial
work groups, and prison groups.

INTRODUCTION

This report is part of a research program under-
taken in anticipation of a need for behavioral science
principles related to crew adaptability in the micro-
society of extended duration space missions. Cur-
rent analyses by space scientists at Boeing {1965),
Douglas (1965) and General Dynamics {1965) of the
timetable for manned flights to Venus and Mars esti-
mate the earliest flyby of Mars between 1973 and
1977 and landing between 1982 and 1986. It is ap~-
parent that the conditions of confinement, isolation,
and stiress to which these crews will be exposed,
during fiights of one to three years duration, are un-
precedented and that the problams involved are as
yet not clearly understood. The lead time is not
great and these problems must receive immediate at-
tention to provide adequate opportunity for the re—
search and development that will be required.

The present study is an attempt to understand
and formulate the group behavior problems applicable
to the extended duration space mission. It is con-
cerned with group organization, structure, and inter—
personal interaction of crew members in the environ-
mental circumstances of a typical mission. The ap-
proach is to attempt to formulate a set of principles
of social structure and group behavior as hypotheses
for further research, using present knowledge as a
point of departure, To maximize the application of
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present knowledge, it has been planned to supple-
ment reviews of relevant litzrature with consulta+~
tion with selected social scientists and experienced
persci.-2l in related situations.
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One of the first steps in this study involved
correspondence witn a carefully selected panel of
over 200 distinguished social scientists chosen on
the basis of expertise in some aspact of the overall
problem. They were sent a summary of the project
nbjectives, approach, and procedures, and were
asked to suggest significant problem areas, relevant
literature, and ideas that might, in their judgment,
pay off. This correspondence elictied overwhelm~
ing approval of the undertaking—, without exception,
, and a y wide range of sug-
nons in response to the questions raised.

After reviewing and summarizing the sug-
gestions, however, it became apparentthat some de-
finite criteria were needed to judge the relevance
of data based on various situations, ranging from
laboratory experiments to hazardous field observa-
tions, to the problems of the extended duration
space ship. Such criteria in effect imply a concept-
ual model of the social system of the space ship
microsociety.

Model definition was implicit in the discussion
of constraints expected in the space ship situation
that was presented in the summary memorandum re-
ferred to above. Among the probable features of this
situation, the following were mentioned:

1. A formal organization with prescribed re-
sonsibility patterns for the entire crew;

2. Crew composition characterized by an elite
corps of highly selected, trained, and educated vol-
unteer specialists, all extramely ego-involved in
the program and the mission;

3. Low organizational autonomy as a result of
the NASA organizational and operational system and
the affiliation of crew members with miljtary and
civilian career services;

4. Low formally prescribed status distance
among crew members; and

5. High task demand and mutual dependence,
under high levels of isolation, confinement, limita~
tion of mobility and privacy, and environmental
threat.

* These constraints are believed to be correct, but
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aithough they point out several imporiant charactar-
istics of the space ship social system, they fali
short of specifying the model. Further speciiication
is attempted in this paper.

The Literatures on Isolation and Stress

An obligation of scientists approaching the pre-~
sent problem is io review criticaily available re-
cords and literatures on human experience in stress=
ful, isolated, and confined situations in order to ¢x-
trapolate significant observations, at least as hypo~
theses, to the situation of the extended-duration
space ship. However, the literature in this broad
category is vast and varies widely in relevance.
Among the potential sources of information that have
been suggested by consultants or staff members are
field studies, participant accounts, and historical
documents of incidents concerning naval ships, sub-
marines, aircrews, prison populations, mental hos-
pital populations, personnel at remote~duty radar
sites and work parties, industrial work groups, ath-
letic teams, exploration parties, personnel in air-
raid shelters, shipwrecks, disaster situations, POW
camps, and a variety of related situations that have
received attention because they emphasized some
unusual aspect of crisis, hazard, confinement, iso-
lation, small-group process under stress, or the like.
The problem of generalization of observations from
such diverse situations is a major one which has
received little systematic consideration by social
scientists, who have apparently been more interest-
ed in particular aspects of behavior selected for
study than in the contextual and systems aspects of
the situations in which the behavior occurred.

The importance of this issue may be illustrated
by an example. Consider for instance the difference
between the effects of prison confinement of con-
victed criminals, of nospital confinement of mental
patients, of confinement during depth bombing of a
irapped submarine crew, and of confinemeént of a
space crew in a capsule on a 500-day mission. The
obvious differences, in intellectual and social level
of the different groups, their motivation and identi~-
fication with the situation, the conditions of con-~
finement, the nature and acuteness of the stresses
endured, the group solidarity, their training and pre-
paration for the experience, and the payoff to indiv-
iduals and group for successful endurance of the con~-
finement, require little comment. In our opinion,
variat.c..3 among other relevant variables, such as
those 2numerated, may be of greater magnitude than
that ol ..z common, but by no means identical, vari-
able, coriinement.

Unforiunately, such is the nature of the litera-
ture availadle as wackground for the study of this
new socia. situat.on in which isolation and confine-
ment appear 10 be prominent conditions. However,
these must pe considered not only as particular as-
pects of a complex. multidimensional social system,
but also in relat.c:. o other significant dimensions
of the system. Despite the attention they have re-
ceived, it appears that recognition of these variables

as primary ioc: ol e Srodlerm would se oversimpli-
fication.

DIMINSIONS OF 722 MODEL

A distinction must be made between the broad
dimensions of different types of social situations
in which men have {aced exwreme environmental ha-
zard and the modes of interaction exemplified in
their behavior. In the former category, which isthe
focus of the present analysis, are such factors as
group size, membership composition, organization,
types of goals, sites of activity, equipmant, skills,
authority, and the like. The latter includes inter-
personal behavior, leadership style, factors pro-
moting or interfering with member motivation, and
other principally behavioral aspects of group func-
t.oning. For purposes of clarity in communication
we shall designate the first category by the term
System structure of the microsociety, and the se—
cond, behavior patterns. In some cases, group
behavior patterns may be highly standardized and
appear as dimensions of structure.

In a perceptive report on the American Mount
Everest Expedition, Emerson (1964) identified a num-
ber of aspects of the system structure of the Expedi~
tion as a means of facilitating the generalization of
his results to a related class of group undertakings.
Particular attention was directed in this report to
three structural factors: (a) group size, (b) pursuit
of group goals for which success or failure can be
empirically defined, and (c) probability of success
uncertain. Other factors, such as membership pre-
selection and composition, sites of activity, equip-
ment, skills, and authority involved were implicit
in the identification of the Expedition. Such des-
cription of the setting in which certain behavior pat-
terns were observed places these behaviors in a
context of social structure in which the relevance
of important constraints imposed by the system or
particular system requirements can be evaluated.
Generalization across contexts would be greatest
when system characteristics are most similar. As
similarity decreases, it is necessary to evaluate
the effects of the variations observed.

The aim of this discussion is to propose a
standard set of system structure characteristics that
could be applied generally as a means of ordering
various microsocieties according to their similarity
to each other. This preliminary effort does not con-
sider the weight or relative importance of particular
characteristics to various systems or the variations
amorg these over time or in different system states
{(confrontation with different problems). Some in-
ferences on these issues are logically apparent and
some information Is available in the literature. How-
ever, the studies are scattered and do not fit into a
uniform taxonomy. It is possible that the present
attempt may have heuristic effects on needed stud-
ies of this type.




The systiem description involves seven categor-
ies that have general relevance. These are:

I, Objectives and goals
II. Philosophy and value systems
III. Personnel composition
V. Organization
V. Technology
VI. Physical environment
VII. Temporal characteristics

Each of these categories involves important factors
which can be ordered to some extent on continua
conducive to comparative analysis.

Obiectives and Goals

Several aspects of the objectives and goals of
social organizations are more properly treated under
category 4, organization. These relate to the degree
of formal structure and involve consideration of
whether they are oificially specified and published
or implied, whether they are mandatory or voluntary,
and tne nature of the authority under which they exist.
In this section, the aspects of concern are the fol-
lowing:

Polarization. This reflects the extent to which
an organization is goal oriented with respect {0 one
or more major goals of importance to its sponsors
and members. The space organization is highly pol-
arized in both programs and projects, with clearly
defined, announced goals.

Remoteness. This aspect refers to the time re~
quired between initiation of an activity and goal at~
tainment. As the space program progresses, remote-
ness of overall goals is decreased, but duration of
individual missions tends to increase, making their
particular goals more remote.

Success Criteria. The criteria of success in
goal attainment may vary from confusion and ambig-
uity, in the case of certain types of organizational
goals, to clearly defined, measurable events or di-
mensions. Space mission goals have generally in-
volved specific, measurable criteria, but some am-

iguity may be pointed out in the assignment of cre-
dit. It has appoared, at least in the public press,
that a greater share of credit is due to the planners
and directors wriose training and guidance was fol-
lowed so skillfuily by the astronauts in flight.

Success Urceartainty. An important considera—
in any grou enterprise involves *he amount of
unceriainty of wission success, both objectively
and @s percaivas by the participanis, and the ob-
cective and perczived consequences of failure. Des-
pite the phenomenally successful record of American
manned space missions to date, they may all be ob~-
jectively characterized as involving high risk. The
superb planning, provision of “backup" systems,
testing, training, and overall preparation for suc-
cessive missions has undoubtedly recuced subjective

risk énd irnorzased confidence in the Mercury and
Gemir. progrems. Neverthaliess, new programs,
suc.. s Apoile, MOL, and Mars, bring new problems
of unknown and known hazards to be faced and both
objective and subjective uncertainty may be expected
to fluctuate as new programs and missions within
programs are activated.

Philosophy and Value Systems

The aspect of organizational philosophy of most
general interest in the present context involves the
values accepted with respect to the relative import-
ance attributed to alternative goals and altarnative
means, costs, and risks related to the attainment of
the preferred goals. With the exception of formal
religious organizations, the governing value systems
are rarely available in documentary form, but must
be inferred {rom a variety of sources, such as the re=-
cord of critical decisions made, key appointments,
speeches and directives (as well as selected corres=
pondence) by key officiais, and the like. Such a
study of NASA and related official values with res~
pect to the space program would be valuable in the
context of the present study. In its absence, the
following speculations are tentaiively proposed:

First, the operations of the American space pro-
gram appear to continue the tradition of American
military aviation with respect {0 command structure,
mission emphasis, respect for individual lives, and
cost-risk decisions.

Second, the American government has until now
given the space program a very nigh priority and has
placed virtually all of its facilities at the disposal
of the space agencies for eifective support.

Third, the astronaut value sysieams appear to re-
flect those of American military airmen, in character,
motivation toward mission, family, and personal
goals, professional attitudes and identifications,and
of the traditions of American culture with respect to
religious, moral, political, and social philosophy.

Personnel Composition

To the extend that the intellectual, motivational,
personality, educational, professional, and moral
characteristics of its members affect the functioning
of an organization, both by the constraints implied
by interaction of these with other factors, the limi-
tations or specifications of the organization with re~
spect to such characteristics constitute an important
dimension.

More specifically, this category may be examin-
ed with respect to the upper and lower limits of in-
tellect, education, training, experience, specified
personality and moral characteristics, motivation of
members to participate, dedication to mission, phy-
sical requirements, required skills, age range, sex,
marital and parental status, religious background,
and the like. This inventory might properly include
the entire range of individual differences and
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demographic characteristics. However, inthe present
context, it is believed that most of the relevant fac-
tors have been enumerated. The well-known bases
of astronaut selection have, at ieast thus far, prov-
ed successful, slthough it is not possivie (0 exa=-
mine many of the critieria critically. To date, the
asironaut group has been drawn, first from a select
group of military test pilots with extensive jet ex~
perience, and miore recently from a more heterogen-
eous group of men with this or other relevant scien-
tific wraining. In all cases, intellectual, motiva=-
ticnal, emotional maturity, moral, educational, and
physical standurds have been exceptionally high.

Organization

It is necessary to examine organizational struc-
wure in terms of the degree of formal structure in-
volved, organizational complexity and formal provi-
sion for authority, decision-making and direction
{command). These considerations involve centrali-
zation of authority, sanctions permitted, provision
for succession, chain of command, and the power
and role structure. Other factors include autonomy,
conirol of member behavior by the organizational
authorities, degree of participation of members in
organizational activities, and degree of stratifica~
tion of ranks or echelons.

The question of authority brings in formal docu-
ments, such as constitution, laws, directives, and
the like, which may specify objectives and goals,
as well as the limits of authority assigned to vari-
ous offices and roles.

Although the organizational characteristics of
the Mercuty and Gemini programs and space crews
can be fairly well described, certain changes may
be expected in extended-duration missions as a re-
sult of their duration and isolation, concerningwhich
decisions must be made, to which it is hoped the
present study may contribute. The organizational
patterns of the Mercury and Gemini programs, with
respect to overall structure as well as crew organi-
zation resemble closely those of military aviation,
with much of the command responsibility held by
ground command. However, in the Mars mission
and other extended~duration efforts, there are grounds
for expecting the transfer of much authority to
the spaceship commander, and with this,problems
of assuring integrity of command in the isolated
space ship become acute. Another factor, which
probably belongs in this category, is the size of the
organization, in terms of the number of participants
required 1o perform the central tasks.

Technology

It is almost meaningless to discuss organizatio=
nal behavior without taking account of the nature,
complexity, characteristic operations, and traditions
implied by the technology invoived. The technology
not only makes distinctions, such as between jet
aviation and the earlier piston-propeller era, which
involve diiierences in speeds, altitudes, schedules,

and pay-locad, but sls0 between personnel types,
traditicns, training, and other significant factors
associated with the respective technological fields.
The technology of the space programs is new, al=-
though it follows the aerospace tradition. Amongthe
peculiar aspects are the overwhelming significance
of intensive training in anticipated emergencies as a
means of insuring reliability of performance, the high
level of training, experience, and skill required of
crew members, the glainor associated with astronaut
status {at least until the present}, and the high risk
associated with the very masculine (in the United
States) astronaut role. The space technology has
created new jobs, new vocabulary and technical jar-
gon, and is currently regarded as one of the frontiers
of human advancement. The type and extent of train=-

ing and preconditioning provided participants are re~

lated to this section.

Physical Environment

Among the significant characteristics of various
social systems are the distinctive features of their
task environments, which have implications for the
level of risk involved and the nature and magnitude
of stresses encountered. The space environments
are principally two, the space medium, which is un~
friendly and hazardous to man, and the space ship
and equipment which protect him and provide a sup~
portive environment that enavies him to endure in
space. In extended duration missions, with the en-
forced isolation-and confinement of groups of men
from 8 to 12 in number for periods up to 500 days or
longer, the protective capsule itself may be a major
source of social siress, compounded by the period
of time during which crew members must share the
unnaturally confined quarters as work, living, re-
creational, and guasi-personal space, Here, again,
is an unprecedented experience for man, with only
fragmentary sources from which 10 extrapolate esti-
mates of needs and reactions.

Several additional aspects of the physical en-
vironment, which are also related to the technology,
involve the distinctions between a maneuvering op-
eration and a static environment, between extended
exposure to embedded, but not intrusive stresses

- and occasional, insidious exposure to highly threat-

ening conditions, and between organizations that
plan and prepare means of coping with the hazards
expected and those that are caught unprepared. It
can be stated that the space ship is a maneuvering
group, exposed to embedded, but not intrusive stres-
ses over long periods, whose preparations for coping
are exceptionally thorough and, until now, effective.

Temporal Characteristics

So far as is known, the Mars mission and others
of its general class involve continuous exposure to
stress for human groups of an unprecedented temporal
magnitude. Further, the capsule environment fits the
description of a total environment (Goffman, 1857),
in which enforced assocation is continuous and with=-
out the respite of discontinuity afforded man in his




accustomed habitat, in which he enjoys discontinui-
ties of a tension-relieving quality wnen he moves
from home to work to lunch, and so forth, in his
daily life. An effect of the total environment, which

oy the provi
solitude, is -

COMPARISOXN OF TWELVE SOCIAL SYSTEM PROTFILES

On the basis of descriptive information on their
generic characteristics in the literature, an attempt
has been mace by the writer to compare fifty-six
reputed system characteristics of the exiended-dura~
tion space ship with those of eleven other reference
systems, each of which involves isolation, confine-
ment, and/or siress to a high degree, and for which
there is substantial information in the literature.
These are:

Cxploration parties and expeditions
Submarines

Naval ships

Bomber crews

Remote duty organizations {(e.g. radar siteg
Professional athletic teams
Industrial work groups

Shipwrecks and disaster situations
Prisoner of war groups

Prison society

Mental hospital wards
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The fifty-six system characteristics are sub-
sets of the seven major categories described inthe
receding sectiion and are listed in the margin of
Table 1. Takecn as a whole, they constitute a pre~
liminary effort to develop a system profile of signi-
ficant aspects of a miniature social system. The
entries in Table 1 represent comparison ratings of
similarity to uie condition of the extended duration
space ship on each factor for each of the eleven
comparison systems selected. Thus each column

in Table 1 is presented as a system profile.

The entries in Table | are on a three-point
scaie: 2 (higrly similar to the extended-duration
space ship situation), 1 (moderately similar), and
0 (cissimilar or unrelated). These were inserted
according to the judgment of the author on the sys-
tems compared. Amaximum similarity score, for the
56 items, wouid be 112; scores could range from
112 10 0.

The data in Table 1 rank the eleven comparison
systems on similarity to the extended duration space
ship as follows:

Systems Similarity Similarity
Rank Score
2.- Submarines . 1 79
1. Exploration parties 2 68
3. Naval ships 3 61
4. Bomber crews 4 60

5. Remote guty siations 5 59
5. POW situations & 39
6. Proiessional athletic teams 7 37
11. Mental hospital wards 8 23
10. Prison society 9 20
7. Incusirial work groups 10 id
8. Shipwrecxs anc disasiers il i1

Table 2 is interesiing inm that it incicales areas
of similarity and dissimilarity among the eleven com=-
parison systems with the space ship system by major
category of comparison. Submarines are most similar
overall, but match the space ship situation more
closely in respect to goals, value systems, and or~
ganization, than on the other factors. POW situa-
tions, mental nhospital wards, and prison groups are
low in profile similarity, but are nevertheless high
with respect to similarity of physical environment
and temporal characteristics. In terms of ovarall
closeness of {it, submarines, exploration parties,
and bomber crews are most similar ito the social sys=-
tem of the extended-duration space ship, while in-
dustirial work groups and shipwreck and disaster sit-
uations are most dissimilar. Nevertheless, it is of
interest that the latter situations have been so fre-
quently cited as significant literatures source for
the present problem, without concern for the appro=-
priateness of such generalization.

DISCUSSION

The foregoing analysis represents a preliminary
attempt to compare the social system of the extended=~
duration space ship with several other types of soc~-
ial system thathave been suggested as background
sources for exirapolation of observations and genera-
lization of principles. Although based on subjective
judgment and on an unweighted and preliminary set
of factors, the resuits demonstrate widespread dif~
ferences among the twelve selected social systems
compared, thus raising questions that invite serious
concern about the utility to studies of the extended
duration space ship problem of some of the most fre~
quently suggested sources, as well as greater inter-
est in others.

As a result of the favorable position of explora~
tion parties, submarines, and naval ships (which
would come out even more favorably if confined to
the sailing ship era), several profitable historical
studies of these literatures have been undertaken
within our research group. The results of the pre-
sent analysis also enhance the importance of cer-
tain contemporary studies, such as those of Emerson
(1965) and Lester (1965) on the Mount Everest Ex-
pedition, of Weybrew (1963) and others in the sub-
marine service, and of Gunderson and Nelson (1963)
in the Antartic. Until adequate evaluation is made
of the influences of variations in major system char-
acteristics on behavior of groups and individuals in
these groups, extreme caution is indicated in making
generalizations from experimental and field observa-
tional results.



Tabie 1. Comparison of Social Sys:iem Profiles of Eleven System Patierns with that of the Extended
Duration Space Ship. Comparison Sys:iems are identifiec as follows: 1. Cxploration Parties and Expedi-
tions, 2. >uaxrarines,3. Naval Ships, 4. Bombper Crews, 5. Remote Duty Stations, ©. Professional
Awnletic Voams, 7. Industrial Work Groups, 6. Shipwrecks and Disaster Situations, 9. Prisoner of War
Situations, 10. Prison Society, li. Mental riospital Wards. Ratings indicate cegree of similarity to the
Ixtendec JDurwtion Space Ship social system on a three-point scale: 2 (highly similar), 1 (moderately simi-
lar), G (cissimilar or unrelated).

System Comparison System :
Characteristics 1 2 3 4 2 [ 7 8 9. ..10 11

I. Objr.-tives and Goals

1. To o]ly Prescribed 1 2 2 2 2 2 2 0 1 1 1
2. Manaotory 1 2 2 2 2 1 1 0 1 1 1
3. Tormal Authority 1 2 2 2 2 1 1 0 1 1 1
4. Polarization 2 1 1 2 1 2 1 0 0 0 0
5. Rcmoieness of Goals 1 2 2 0 2 1 1 0 2 0 0
6. Success Criteria 2 2 1 2 0 2 1 ¥] 2 1 1
7. Success Uncertainty 2 2 2 2 1 2 1 2 2 0 0
II. Value Systems
8. Obedience to Command 1 2 2 2 2 1 1 0 1 0 0
S. Mission Emphasis 1 2 2 2 2 1 1 0 0 [¢] 0
10. Respect for Indiv. Lives 2 2 2 2 2 0 1 0 1 0 1
11. HighNational Priority 0 1 1 1 1 0 0 0 0 0 0
12. Military Trad. in Pers. Attits. 0 2 2 1 1 0 0 0 2 0 0
13. Accept. of Amer. Way of Life 0 2 2 1 1 0 0 o0 0 0 o0
III, Personnel Composition
14, Intellectua 1 1 0 0 0 0 V] 0 0 0 0
15. Educational Level 1 1 0 Q 0 0 0 0 0 0 0
16. Extent of Relevant Training 1 1 1 0 1 1 1 0 1 0 0
17. ZExteni of Relevant Experience 2 1 1 0 0 1 1 0 0 1 0
18. Feorsonality Selectivity 1 1 0 1 0 0 0 0 0 0 0
15. Moral Selectivity 1 1 0 1 1 0 0 O 0 0 0
29. Physiceal Selectivity 1 1 1 1 1 1 6 0 1 0 0
21. Possession of Requisite Skills 2 1 1 1 1 2 1 6 0 o0 0
22, Motivation to Participate 2 1 0 0 o 1 o0 0 o0 0o o0
23. Sex of Participants 2 2 2 2 2 2 90 0 2 0 o0
24. Age Range 1 1 0 © o0 2 o0 O 0O o0 o0
25. Presence of Non-Crew Pers, 2 1 0 0 0 o0 o0 O O0 0 O
26. Rank distribution (all "officers™) 1 ¢ 0 00 o0 0 O O 0 O
IV. Organization
27. Formal Structure 1 2 2 2 2 1 1 0 1 0 ©
28. Prescribed Roles 2 2 2 2 2 1 1 0 1 0 0
25. Command Structure 1 2 2 2 2 1 0 0 1 0 0
30. Centralized Authority 1 2 2 2 2 1 0 0 0 0 0
31. Chain of Command with Provision 1 2 2 2 2 ¢ ¢ 0 1 ¢ O
for Succession
32, Extensive Back-up Organization 1 2 2 2 2 0 0 o0 1 0 0
33. Low Autonomy re Goals 1 2 2 2 2 0 1 0 0 0 0
34. Group Size (6-12) 0 0 0 o 0 0 0 0 0 0 0
35. Prescribed Discipline 1 2 2 2 2 1 0 O 1 2 1
36. Low Prescribed Social Distance 2 0 0 0 2 0 0 O 0 0 0
Among Crew
37. Congruency of Rank and Status . 2 2, 1 1 1 ¢ 0 0 0 0 0



Table 1. Continued

System Compsrison System
Characteristics 1 2 3 _ 4 5 6 7 8 9 10 11

V. Technology

38. High Technologic Complexity 1 2 1 1 1 0 0 0 0 0 h)

39. Relation to Aviation Tradition 0 1 1 1 2 0 0 0 0 0 0

40, Use of Simulators and Other 0 1 1 1 1 0 0 0 0 0 "]
Technical Training Devices )

41, Extensive Preparation for Missions 2 1 1 1 O 1 0 0 O 0 o

42. Use of Technicai Language in 2 2 1 1 1 1 0 0 0 0 0
Execution

43. Physical Preconditioning 1 1 1 1 0 1 0 60 O 0 0

44. Scientific Principles Involved 11 1 1 1 ¢ o0 0 ¢ 0 0

Vi. Physical Environment

45. Required Physiol. Protection 1 2 ¢] 0 0 0 0 s] 0 0 0
and Life Support ’

46. Ixtreme Remoteness from Base 1 1 1 1 1 0 0 1 2 1 1

47. Presence of Unknown Environmental 2 1 1 0 0 0 2 0 1
Hazards

48, Extreme Confinement in Capsuls 0 1 6 0 1 0 0 0 2 2 2

48, Hign Indurance Demands 2 1 V] [v] 0 1 G 2 2 0 0

50. Reduced Communication 1 1 1 1 1 0 0 2 2 2 2

51. Social Isolation 1 1 1 1 1 0 0 2 2 2 2

52. Maneuvering Situation 2 1 1 1 0 1 0 0 0 0 o

53. Embedced Environmental 2 2 1 1 1 0 0 0 2 0 1
Stresses N

VII. Temporal Characteristics

54. Long Duration of Exposure 1 1 1 1 1 0 0 0 2 2 2

55. Total Environmental Situation 2 2 0 o6 2 0 ©6 0 2z 2 2

56. Remoteness of Goals 1 1 1 1 1 1 0 G 2 2 2

Tabie 2. Analysis of System Similarties by Descriptive Category. The numbers 2,1, and 0 are used
here to indicate similarity on the following basis: 2, for matching over 70 per cent of items in the category
(Table 1); 1, for matching 31 to 70 per cent; and 0, for matching less than 30 per cent.

System Description Category

Objectives

Comparison and Value Pers. Organiz. Technol. Phys. Envir. Temparal
Systems Systems Comp. Chars.
Goals

2. Submarines 2 2 1 2 1 1 1
1. Zxplorat. Parties 2 1 1 1 1 1 1
3. Naval Ships 2 2 0 2 1 1 0
4. Zomber Crews 2 2 1 2 1 1 0
5. Remote Duty Stas. 2 2 0 2 1 0 1
5. P?OW Situations 1 1 0 0 0 2 2
6. Prof. Athl. Teams 2 0 1 0 0 0 0
11. Ment. Hosp. Wards 0 0 0 0 0 1 2
10. Prison Society 0 0 0 0 0 1 2
7. Industr, Work Grs. 1 0 0 0 0 0 0
8. Shipwrecks and 4] 0 0 0 0 1 0

Disasters




1.

The Boeing Company. Study ¢f Interplane-
tary Mission Support Requiremants. Re-
port of NASA Contract NAS 9 3441, May,
1865.

Douglas Aircraft Company, Misslie and Space
Systems Div., Santa Monica, Calii. In-
terplanetary Mission Support.April, 1965,

Emerson, Richard M. Mount Everest: A
Case Studv of Communiration Feedhack
and Sustained Group Goal Striving, Uni-
versity of Washjngton, Pebruary, 1965,
Report of Grant NSF GS-14.

General Dynamics, Fort Worth., A4 Study of
Mission Reguirements for Manned Mars
and Venus Exploration. May, 1965.

ffman, Erving. The Characteristics of
Total Institutions. In Symposium on Pre-
wventive and Social Psychiatry, Walter
Reed Army Medical Center, April, 1857,

PP 43-84.

Gunderson, E,X,.E. and Nelson, P.D.
Measurement of Group Effectiveness
in Natural Isolated Groups. US Naval
Medical Neuropsychiatric Research Unit,
San Diego, California, Rep. No. 63-16,
October, 1963.

Lester, James T. Jr. Correlates of Field Be~-
navior. Behavioral Research During the
1963 American Mount Zverest Expedition,
Tech. Rep. No. 1, March, 1965, Contract
No. Nonr 4672 (00). San Francisco, Calif,
Berkeley Inst. of Psychol. Research.

Weybrew, B. Psychological Problems of
Prolonged Marine Submergence, In Burns,
N.M., Chambers, R.M., and Hendler,

E. (eds.) Unusual Environments and Hu-
man Behavior, New York: The Free Press,
1963, pp 87-126.




